The technique used in this hydroponic planting is DIS (Drip Irrigation System). DIS is an irrigation alternative for arid and semi arid regions because it is more efficient in terms of water and electricity. Several IoT-based devices were developed for automation of DIS techniques in agricultural hydroponics. The problems that arose in this study were in determining the water content of hydroponic plants using 3 (three) variables namely PPM, PH and TEMPERATURE while each plant has different needs. Fuzzy logic is one method for analyzing systems that contain uncertainty. In this study mamdani method, often also known as the Min-Max method, is used. System design to get output is done in stages (a) the formation of fuzzy sets, (b) Application of implication functions, (c) forming rules, and (d) confirmation (defuzzyfication). In this study defuzzyfication is done using centroid method.
Introduction
Hydroponic systems have been used as one of the standard methods for plant biology research and are also used in commercial production for several plants [1] . Hydroponics in the community in general still use manual systems and are relatively expensive in terms of time, including measurement of acid levels (pH) and nutrients in plants that use hydroponic plant maintenance methods and determine the volume of water used to optimize the system that has been realized. The technique used in this hydroponics is DIS (Drip Irrigation System). it has become one of the most common irrigation systems [2] , especially in arid and semi arid regions in Indonesia because of its advantages, more efficient in terms of water and electricity with automatic functions for the switch to turn it on and off. [3] Drip irrigation is one such technology that has been introduced to reduce water consumption in the agriculture sector [4] . So the advantage of this method is the use of highly efficient irrigation water [5] . The Irrigation system that is given automation is done to automatically regulate the water concentrate [6] This study aims to produce devices that can regulate the water content of both nutrients, PH and temperature levels automatically, which are adjusted to the type of plant that is being planted. To solve these problems we tried to determine the value of water content such as nutrition, pH, and temperature of each vegetable on IoT devices by using the Mamdani fuzzy inference method or often known as the min-max method [7] . The design of the system to get output is done in several stages, namely the formation of fuzzy sets, the formation of rules, the determination of the composition of the rules, and confirmation (defuzzyfication). Fuzzy selection is done because one of the most common data needs to be overcome is data streaming [8] , where the incoming data has a very high speed and is always accompanied by a non-stationary phenomenon. [9] The Fuzzy Mamdani model is implemented on the Smart Vertical Agriculture device. Smart Vertical Agriculture System is a modern technology development on vertical garden systems where the control parameters on the plant are done by the sensor devices and actuators to manage the treatment on the system, thus minimizing the human role that can reduce labor and work automation. In this system the application of agent system becomes the main points developed.
[10] 1,2,3 is a sensor that identifies the water content that will be sent to the microcontroller (4), the data is received by the IoT device (6) and shone to the Data Server (7, 8, 9) The calculation results will be received by the Actuator (5) to regulate water content 
Fuzzy Mamdani
Fuzzy logic with Mamdani's fuzzy inference method can be applied to the microcontroller [11] . The essence of programming in microcontroller on defuzzification (output) is to determine the crisp value of output of inference used in space-sharing methodology [12] . The implementation in the engine of the application of fuzzy logic systems does not require a detailed systemic model of the system, and the optimal performance of the designed control system can be achieved using human logic, fuzzification formula, knowledge base, inference, and defuzzification [13] 
Form a fuzzy set
The fuzzy set used for each variable is shown in the table below: 
Conclusion
In previous research hydroponic using automation machine has been developed, but the system is not accurate and need development [14] . and system can't detect acidity levels of pH solution, and viscosity, oxygen, and other aspects [15] .
In this study, we developed automation systems for hydroponics with multi plants, and improved the accuracy of nutrient content in water by using fuzzy mamdani. It can be concluded that the ph, ppm, and temperature values that have been input for the 7 (seven) plants are STANDARD or SUITABLE. By using the fuzzy method, the determination of the amount of water content can be adjusted according to the parameters that have been released by the system. 
